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[57] ABSTRACT 

A process for preparing a silane of the formula I 

R1,,SiR2m (I) 

Where 
R1 is —O—Y, n is an integer from 1 to 3, R2 is 

0 
|| 

m is an integer from 1 to 3 and n+m=4, and Y and Z are each, 
independently of one another, unsubstituted or mono- or 
polyhalo-substituted C1—C2O-alkyl, C2—C2O-alkenyl, 
C2—C2O-alkynyl and —(CH2)p—A, Where p is an integer 
from 0 to 6 and A, Which is unsubstituted or substituted by 
one or more C1—C6-alkyls, is a 3- to 20-membered hydro 
carbon ring entails reacting a halosilicon compound of the 
formula II 

six4 (II) 

Where 
X is ?uorine, chlorine, bromine and iodine, With compounds 
of the formula III and IV, or With an anhydride of the 
formula V and the compound of the formula IV 

MR2 (III) 

H — R1 (IV) 

Where R1 and R2, and Z have the above meanings, M is a 
metal of main group one and tWo. 

19 Claims, No Drawings 
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PREPARATION OF 
ACYLOXYALKOXYSILANES 

The invention relates to a process for preparing a silane 
of the formula I 

R1,,SiR2m (I) 

Where 

n is an integer from 1 to 3, 
R2 is 

0 
|| 

m is an integer from 1 to 3 and n+m=4, and 
Y and Z are each, independently of one another, unsubsti 
tuted or mono- or polyhalo-substituted C1—C2O-alkyl, 
C2—C2O-alkenyl, C2—C2O-alkynyl and —(CH2)p—A, Where 
p is an integer from 0 to 6 and A, Which is unsubstituted or 
substituted by one or more C1—C6-alkyls, is a 3- to 
20-membered hydrocarbon ring. 
The process comprises reacting a halosilicon compound of 
the formula II 

51X, (11) 

Where 
X is ?uorine, chlorine, bromine and iodine, With compounds 
of the formula III and IV, or With an anhydride of the 
formula V and the compound of the formula IV 

MR2 (III) 

H — R1 (IV) 

(V) 

Where 
R1 and R2, and Z have the above meanings, 
M is a metal of main group one and two. 
US. Pat. No. 3,296,195 discloses a process for preparing 

alkoXyacetoXysilanes, in particular di-tert 
butoXydiacetoXysilane, in Which tetraacetoXysilane is pre 
pared in a ?rst step from tetrachlorosilane and acetic anhy 
dride and is reacted in a second step With tert-butanol to give 
the compound mentioned at the outset. The disadvantage of 
this process is that it has more than one stage, especially that 
the tetraacetoXysilane must be isolated before reaction With 
the appropriate alcohol. 
US. Pat. No. 3,296,161 likeWise discloses a process for 

preparing dialkoXydiacetoXysilanes, in particular di-tert 
butoXydiacetoXysilane, in Which the tetraacetoXysilane is 
prepared in a ?rst step from acetic anhydride and tetrachlo 
rosilane and is reacted in a subsequent step With an appro 
priate alcohol. The disadvantage of this process is likeWise 
the fact that the tetraacetoXysilane must be isolated before 
reaction With the alcohol. 
EP-B 0 465 723 discloses a process for preparing di-tert 

butoXydiacetoXysilane by reacting tetraacetoXysilane and 
tert-butanol. In this case, because of the use of acetic acid, 
gaseous HCI is produced and must be removed as far as 
possible in an elaborate manner because, otherWise, side 
reactions, for eXample the formation of polymers, occur to 
an unWanted large eXtent. 
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It is an object of the present invention to overcome the 

disadvantages detailed above. In particular, it is an object of 
the invention to provide a process for preparing compounds 
of the formula I Which makes it possible to carry out the 
reaction as one-pot process Without the need to carry out the 
elaborate synthesis and isolation of precursors, especially of 
tetraacyloXysilane, before reaction With an alcohol. It is 
another object of the invention to prepare the compounds of 
the formula I directly from halosilane, salts and/or anhydride 
of the appropriate carboXylic acid and alcohol. 
We have found that these objects are achieved by a 

process as de?ned above. 
The substituents Y and Z according to the invention can 

be, independently of one another, C1—C2O-alkyl, preferably 
C1—C12-alkyl and particularly preferably C1—C6-alkyl, 
C2—C2O-alkenyl, preferably C2—C12-alkenyl and particu 
larly preferably C2—C6-alkenyl, and C2—C2O-alkynyl, 
preferably C2—C12-alkynyl and particularly preferably 
C2—C6-alkynyl. 
Preferred alkyl radicals according to the invention are 

methyl, ethyl, n-butyl, isobutyl, sec-butyl, tert-butyl, 
n-pentyl, isopentyl, sec-pentyl, 1,1-dimethylpropyl (tert 
pentyl), neopentyl, 1,2-dimethylpropyl, n-heXyl, 
isoheXyl, sec-heXyl, neoheXyl, n-heptyl, isoheptyl, 
neoheptyl, n-octyl, isooctyl, neooctyl, n-nonyl, isononyl, 
neononyl, n-decyl, isodecyl, neodecyl, n-undecyl, 
isoundecyl, neoundecyl, n-dodecyl, isododecyl, 
neododecyl, n-tetradecyl, n-heXadecyl, n-octadecyl and 
n-eicosyl, With C1—C4-alkyl radicals being particularly 
preferred, such as methyl, ethyl, n-propyl, isopropyl, 
n-butyl, isobutyl, sec-butyl and tert-butyl. 

Particularly preferred alkenyl radicals according to the 
invention are n-propenyl, isopropenyl, n-butenyl, 
isobutenyl, sec-butenyl, tert-butenyl, n-pentenyl, 
isopentenyl, neopentenyl, 1,2-dimethylpropenyl, 
n-heXenyl, isoheXenyl, sec-heXenyl, neoheXenyl, 
n-heptenyl, isoheptenyl, neoheptenyl, n-octenyl, 
isooctenyl, neooctenyl, n-nonenyl, isononenyl, 
neononenyl, n-decenyl, isodecenyl, neodecenyl, 
n-undecenyl, iso-undecenyl, neoundecenyl, n-dodecenyl, 
isododecenyl and neododecenyl. 

Particularly preferred C2—C6-alkenyl radicals are ethenyl, 
2-propenyl, 2-butenyl, 3-butenyl, 1-methyl-2-propenyl, 
2-methyl-2-propenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 
1-methyl-2-butenyl, 2-methyl-2-butenyl, 3-methyl-2 
butenyl, 1-methyl-3-butenyl, 2-methyl-3-butenyl, 
3-methyl-3-butenyl, 1,2-dimethyl-1-propenyl, 1,2 
dimethyl-2-propenyl, 2-heXenyl, 3-heXenyl, 4-heXenyl, 
5-heXenyl, 1-methyl-2-pentenyl, 2-methyl-2-pentenyl, 
3-methyl-2-pentenyl, 4-methyl-2-pentenyl, 1-methyl-3 
pentenyl, 2-methyl-3-pentenyl, 3-methyl-3-pentenyl, 
4-methyl-3-pentenyl, 1-methyl-4-pentenyl, 2-methyl-4 
pentenyl, 3-methyl-4-pentenyl, 4-methyl-4-pentenyl, 1,1 
dimethyl-2-butenyl, 1,1-dimethyl-3-butenyl, 1,2 
dimethyl-2-butenyl, 1,2-dimethyl-3- butenyl, 1,3 
dimethyl-2-butenyl, 1,3-dimethyl-3-butenyl, 2,2 
dimethyl-3-butenyl, 2, 3-dimethyl-2-butenyl, 2,3 
dimethyl-3-butenyl, 3,3-dimethyl-2-butenyl, 1-ethyl-2 
butenyl, 1-ethyl-3-butenyl, 2-ethyl-2-butenyl, 2-ethyl-3 
butenyl, 1,1,2-trimethyl-2-propenyl, 1-ethyl-1-methyl-2 
propenyl and 1-ethyl-2-methyl-2-propenyl. 

Preferred C2—C6-alkynyl radicals according to the inven 
tion are ethynyl, 1-propynyl, 2-propynyl, 1-butynyl, 
2-butynyl, 3-butynyl, 1-methyl-2-propynyl, 1-pentynyl, 
2-pentynyl, 3-pentynyl, 4-pentynyl, 1-methyl-2-butynyl, 
1-methyl-3-butynyl, 2-methyl-3-butynyl, 3-methyl-1 
butynyl, 1,1-dimethyl-2-propynyl, 1-ethyl-2-propynyl, 
1-heXynyl, 2-heXynyl, 3-heXynyl, 4-heXynyl, 5-heXynyl, 
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1-methyl-2-hexynyl, 2-methyl-3-pentynyl, 1-methyl-4 
pentynyl, 2-methyl-3-pentynyl, 2-methyl-4-pentynyl, 
3-methyl-1-pentynyl, 4-methyl-4-pentynyl, 4-methyl-1 
pentynyl, 4-methyl-2-pentynyl, 1,2-dimethyl-2-butynyl, 
1,1-dimethyl-3-butynyl, 1,2-dimethyl-3-butynyl, 2,2 
dimethyl-3-butynyl, 3,3-dimethyl-1-butynyl, 1-ethyl-2 
butynyl, 1-ethyl-3-butynyl, 2-ethyl-3-butynyl and 
1-ethyl-1-methyl-2-propynyl. 

Particularly preferred alkynyl radicals according to the 
invention are ethynyl, 1propynyl, 2-propynyl, 1-butynyl, 
2-butynyl, 3-butynyl, 3-butyn-2-yl, 1-methyl-2-propynyl, 
1-pentynyl, 2-pentynyl, 3-pentynyl, 1-hexynyl, 
2-hexynyl, 3-hexynyl, 4-hexynyl, 5-hexynyl, 3-hexyn-2 
yl, 2-ethynyl-cyclohexyl. 
Radicals Which are particularly preferred according to the 

invention are radicals having 6 to 20 carbon atoms Which are 
bonded via a tertiary carbon, to Which another alkyl radical 
is connected via a triple bond. Examples of these radicals 
Which are particularly preferred according to the invention 
are, especially for use as alcohol of the general formula IV, 
1-(1-butynyl)cyclohexanyl, 1-(1-butynyl)cyclopentanyl, 
4-phenyl-2-methyl-3-butyn-2-yl, 2-methyl-3-pentyn-2-yl, 
3-methyl-4-hexyn-3-yl, 4-methyl-2-octyn-4-yl, 4-methyl-2 
heptyn-4-yl, 2-methyl-3-hexyn-2-yl, 3-methyl-4-heptyn-3 
yl, 1-propynyl-1-cyclohexanyl, 1 -ethynyl- 1 -cyclohexanyl. 
A is a 3—20-membered, preferably 3—10- and particularly 
preferably 3—6-membered hydrocarbon ring. This hydrocar 
bon ring may consist of one or more rings Which can be 
saturated, partially saturated and unsaturated. 

Saturated hydrocarbon rings Which are preferred accord 
ing to the invention are cyclopropyl, cyclobutyl, 
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, norbornyl 
and adamantyl, With cyclopentyl, cyclohexyl, cycloheptyl 
and cyclooctyl being particularly preferred. 

The partially saturated hydrocarbon rings according to the 
invention may have one or more double bonds and/or triple 
bonds. Examples of cyclic radicals With a double bond are 
cyclopropenyl, cyclobutenyl, cyclopentenyl, cyclohexenyl 
and cycloheptenyl. Examples of cyclic radicals With a triple 
bond are cyclononynyl, cyclodecynyl, cycloundecynyl and 
cyclododecynyl. An example Which may be mentioned of a 
cyclic radical With a double bond and a triple bond is 
cyclohexadec-2-en-4-ynyl. Suitable cyclic radicals With tWo 
double bonds are cyclobutadienyl and 2,4-cyclohexadienyl. 

The hydrocarbon rings according to the invention have 3 
to 20, preferably 3 to 10 and particularly preferably 3 to 7, 
members. Furthermore, the hydrocarbon rings according to 
the invention may be both unsaturated, partially saturated 
and saturated. In addition, it may furthermore be preferred 
according to the invention for the hydrocarbon rings to be 
substituted by one or more halogens. 

Examples of preferred radicals of saturated hydrocarbon 
rings With 3 to 7 members or 3 to 7 carbon atoms are 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cyclo 
heptyl. 

Preferred partially saturated hydrocarbon rings are radi 
cals With one, tWo or three multiple bonds, ie. double or 
triple bonds. Examples With a double bond Which are 
preferred according to the invention are cyclopropenyl, 
cyclobutenyl, cyclopentenyl, cyclohexenyl and cyclohepte 
nyl. Preferred examples With a triple bond are cyclononynyl, 
cyclodecynyl, cycloundecynyl, cyclododecynyl and cyclot 
ridecynyl. Preferred radicals of hydrocarbon ring systems 
With tWo double bonds are cyclobutadienyl, 
cyclopentadienyl, cyclohexadienyl and cycloheptadienyl. 

The unsaturated hydrocarbon rings are preferably aro 
matic radicals With, preferably, 6 to 18 carbon atoms, such 
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4 
as phenyl, 1-naphthyl, 2-naphthyl, 1-anthryl, 2-anthryl and 
9-anthryl, With phenyl, 1-naphthyl and 2-naphthyl being 
preferred and phenyl being particularly preferred. Alkyl 
substituted aryl radicals are 2-methylphenyl, 
3-methylphenyl, 4-methylphenyl, 2,4-dimethylphenyl, 2,5 
dimethylphenyl, 2,6-dimethylphenyl, 3,4-dimethylphenyl, 
3,5-dimethylphenyl, 2,3,4-trimethylphenyl, 2,3,5-tri 
methylphenyl, 2,3,6-trimethylphenyl, 2,4,5 
trimethylphenyl, 2,4,6-trimethylphenyl, 2-ethylphenyl, 
3-ethylphenyl, 4-ethylphenyl, 2-n-propylphenyl, 3-n 
propylphenyl and 4-n-propylphenyl With toluyl and xylyl 
being particularly preferred. The aromatic radicals accord 
ing to the invention may be halogenated. 

Examples of halogenated aryl radicals are aromatic sys 
tems Which are substituted one or more times by halogens 
such as ?uorine, chlorine, bromine, iodine, preferably 
?uorine, chlorine and bromine and particularly preferably 
chlorine, such as 2-, 3-, 4-chlorophenyl, 2,4-dichlorophenyl, 
2,6-dichlorophenyl and 2,4,6-trichlorophenyl. 

Examples of particularly preferred halogenated alkyl radi 
cals are chloromethyl, dichloromethyl, trichloromethyl, 
2-chlorocyclohexyl, 3,4-dichlorocyclohexyl. 

Examples of combinations of Y and Z Which are preferred 
according to the invention are (the substituent for Y is 
mentioned ?rst and the substituent for Z is mentioned 
second) tert-butyl, methyl; tert-butyl, ethyl; tert-butyl, 
n-propyl, and tert-amyl, methyl; tert-amyl, ethyl; tert-amyl, 
propyl. 
X represents the halogens ?uorine, chlorine, bromine and 

iodine, preferably ?uorine, chlorine and bromine and par 
ticularly preferably chlorine and bromine. It is likeWise 
possible to employ mixed tetrahalosilicon compounds. Of 
all the silicon tetrahalides, tetra?uorosilane and tetrachlo 
rosilane are preferred, and tetrachlorosilane is particularly 
preferred. 
M represents the metals of main groups 1 and 2, in 

particular the metals of main group 1. Of the metals in main 
group 1, lithium, sodium and potassium are preferred, and 
sodium is particularly preferred. 
The process according to the invention can preferably 

take place as a one-pot reaction. A one-pot reaction means 
a chemical reaction Which may take place in several steps 
but the intermediates thereof are not isolated. In the one-pot 
reaction it is possible for all the reactants either to be present 
in the reaction vessel from the outset or to be added 
successively, and another reactant may be added before 
completion of the addition of the one previously added. 

In the process according to the invention, the compounds 
of the formula III and IV and/or V can be added to the 
compound of the formula II preferably simultaneously or 
successively, and in a preferred embodiment of the process 
according to the invention it is possible to add ?rst the 
compound III and then the compound IV and/or V, and in 
another embodiment it is possible to add ?rst the compound 
IV and/or V and then the compound III, to the compound II. 

It is furthermore preferred in the process according to the 
invention for it be unnecessary to isolate the intermediates 
produced in the reaction of the compound of the formula II 
With the compounds of the formulae III and IV, or in the 
reaction of the compound of the formula II With an anhy 
dride of the formula V and IV. In particular, it is unnecessary 
in the process according to the invention to isolate interme 
diates Which result from the reaction of the compound of the 
formula II With the compound of the formula III or from the 
reaction of the compound of the formula II With the com 
pound of the formula IV or from the reaction of the 
compound of the formula II With an anhydride of the 
formula V. 
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In a particularly preferred embodiment of the process 
according to the invention, the compound of the formula II 
is introduced into a nonpolar or aprotic polar solvent Which 
itself preferably does not react With a halosilane, and the 
compounds III and IV and/or V are added either undiluted or 
likeWise in a nonpolar or aprotic polar solvent. 

Examples of nonpolar solvents according to the invention 
are petroleum fractions boiling betWeen 40° and 100° C., for 
example petroleum ether, especially the petroleum ether 
fraction With the boiling range from 40° to 60° C., and 
n-pentane, n-hexane, n-heptane, n-octane and n-nonane. 

HoWever, particularly preferred aliphatic hydrocarbons 
are also the mixed isomers of pentane, hexane, heptane, 
octane, isooctane, nonane and decane, and mixtures thereof. 
It is likeWise also possible to employ cyclo-aliphatic hydro 
carbons such as cyclopentane, cyclohexane and methylcy 
clohexane. It is furthermore possible to use chlorinated 
hydrocarbons such as chloroform, methylene chloride, 
dichloroethane and tetrachloromethane as nonpolar sol 
vents. Nonpolar solvents according to the invention are 
aromatic solvents such as benZene, toluene, xylene and 
ethylbenZene. Examples of aprotic polar solvents Which can 
be employed in the process according to the invention are 
ethers such as diethyl ether, methyl tert-butyl ether (MTBE), 
tetrahydrofuran and 1,2-dimethoxyethane. Other aprotic 
polar solvents according to the invention are 
dimethylformamide, N-methylpyrrolidone and dimethyl sul 
foxide. 

It is also possible to employ mixtures of the abovemen 
tioned solvents for the process according to the invention. 

It is furthermore possible to increase the solubility of the 
reactants by adding appropriate aids. Examples of aids of 
this type are surface-active agents and soaps. 

The reactants in the process according to the invention 
can be present in the abovementioned solvents, for example, 
in solution, in suspension, in emulsion, in a slurry or as 
dispersion. 

HoWever, it is equally possible for the process according 
to the invention to be carried out Without solvent. 

In the process according to the invention, the compound 
of the formula II is preferably dissolved in one of the 
abovementioned solvents but, especially When it is a 
tetrachlorosilane, it is preferably added undiluted to the 
reaction. 

The compounds of the general formula III are, especially 
in the case of sodium acetate, taken up in one of the 
abovementioned solvents, but preferably dispersed. Petro 
leum ether and hexane have proven particularly suitable for 
dispersing the compound of the formula III, especially 
sodium acetate. HoWever, it is equally possible to employ 
the compound of the formula III as solid directly in the 
reaction. 

The alcohol of the formula IV or the anhydride of the 
formula V can be introduced into the reaction With or 
Without one of the abovementioned solvents. If the alcohol 
of the formula IV or the anhydride of the formula V is liquid 
under the reaction conditions, especially at room 
temperature, it is preferably employed Without solvent. If the 
alcohol or the anhydride is solid under the reaction 
conditions, especially at room temperature, it is preferably 
employed as a solution in one of the abovementioned 
solvents. 

The process according to the invention can be carried out 
continuously or batchWise, and batchWise is preferred. 

The process according to the invention is carried out at a 
temperature in the range from 10° to 100°, preferably 20° to 
70° and particularly preferably 40° to 60° C. over a period 
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6 
of from 1 minute to 24 hours, preferably 1 to 3 hours and 
particularly preferably 1.5 to 2 hours, under reduced, atmo 
spheric or elevated pressure, preferably under atmospheric 
pressure. 

In a preferred embodiment, the compound of the formula 
III, preferably sodium acetate, is converted into a dispersion 
in an inert solvent, preferably hexane or petroleum ether 
(component A). The compound of the formula II, preferably 
tetrachlorosilane, dissolved in a solvent, but preferably 
undiluted (component B) and the compound of the formula 
IV, preferably tert-butanol, dissolved in a solvent, but pref 
erably undiluted (component C), are then combined. 

In another embodiment of the present invention, compo 
nent Ais introduced ?rst and components B and C are added 
simultaneously. 

In another embodiment according to the invention, com 
ponent A is introduced ?rst and addition of component B is 
started before the addition of component C. 

In another embodiment according to the invention, com 
ponent A is introduced ?rst and the addition of component 
C is started before the addition of component B. This 
embodiment is particularly advantageous When higher alco 
hols are employed. 

In another embodiment of the present invention, compo 
nent B and component C are alternately added in portions to 
component A, it being possible to start the alternate addition 
both With component B and With component C, but prefer 
ably With component B. 

In another embodiment according to the invention, com 
ponent B is introduced ?rst and component A is added as 
solid and/or as suspension, after Which component C is 
added. 

It is possible by the above preferred embodiments to 
prepare compounds of the formula I Where n and m can be 
1 and 3, 2 and 2, and 3 and 1, With 2 for each of m and n 
being preferred. 

It is advantageous in the embodiments of the process 
according to the invention to pay attention to the molar ratio 
betWeen component C (or compound III) and component B 
(or compound IV) depending on the values of n and m. 

In the case Where the silane of the formula I according to 
the invention is prepared via an anhydride of the formula V 
in place of the compound of the formula III, an embodiment 
Which is preferred according to the invention comprises 
?rstly introducing the compound of the formula II, prefer 
ably tetrachlorosilane, dissolved in a solvent, but preferably 
undiluted (component B), and adding the anhydride of the 
formula V dissolved in an inert solvent, but preferably 
undiluted (component A‘), and the appropriate alcohol of the 
formula IV dissolved in a solvent, but preferably undiluted 
(component C). 

In another embodiment of the present invention, compo 
nent A‘ is introduced ?rst and components B and C are added 
simultaneously. 

In another embodiment according to the invention, com 
ponent A‘ is introduced ?rst and addition of component B is 
started before the addition of component C. 

In another embodiment of the present invention, compo 
nent A‘ and component C are alternately added in portions to 
component B, preferably starting the alternate addition With 
component A‘. 

It is possible by the above preferred embodiments to 
prepare compounds of the formula I Where n and m can be 
1 and 3, 2 and 2, and 3 and 1, With 2 for each of m and n 
being preferred. 
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In the case Where n is 1 and m is 3, care should be taken 
that the molar ratio of component C to component B during 
the reaction is always; 1, it being preferred for the molar 
ratio at the end of the reaction to be 1. If m and n are each 
2, care should be taken that the molar ratio of component C 
to component B during the reaction is alWays§2, With the 
ratio at the end of the reaction preferably being 2. If n is 3 
and m is 1, it is advantageous for the molar ratio of 
component C to component B during the reaction alWays to 
beé3, With the molar ratio at the end of the reaction 
preferably being 3. It may furthermore be preferred accord 
ing to the invention for the molar ratio of A or A‘ to 
component B to be§4:1. 

It is furthermore possible for the process according to the 
invention, preferably the addition of components A or A‘, B 
and C, to take place independently of one another at from 
10° to 100°, preferably 20° to 70° and particularly preferably 
40° to 60° C. 

The time for addition of components Aor A‘, B and C can 
be, independently of one another, from 1 minute to 24 hours, 
preferably 1 to 3 and particularly preferably 1.5 to 2 hours. 

It is advantageous in the embodiments of the process 
according to the invention to pay attention to the molar ratio 
betWeen component C (or compound III) and component B 
(or compound IV) depending on the values of n and m. Also 
When the anhydride is used, it is advantageous in the 
embodiments of the process according to the invention to 
pay attention to the molar ratio betWeen component C (or 
compound II) and component B (or compound IV) depend 
ing on the values of n and m in the manner detailed 
previously. 

It may furthermore be advantageous according to the 
invention, preferably When the compound of the formula 11 
is introduced ?rst and the anhydride of the formula V is 
added, to remove any acid chloride Which is produced, 
preferably by distillation, and to start adding the alcohol of 
the formula IV only after starting the removal of the acid 
chloride, but preferably after completion of the removal of 
the acid chloride. 
Workup of the product of the formula I prepared by the 

process according to the invention preferably takes place by 
removing the salt of the formula MX, preferably sodium 
chloride, by ?ltration, decantation or similar methods knoWn 
to the skilled Worker. Any solvent Which is present, in 
particular hexane or petroleum ether, and the reaction prod 
uct of the formula HR2, preferably acetic acid, are removed, 
for example by distillation, vacuum distillation or chroma 
tography or another process familiar to the skilled Worker, 
and the product is puri?ed, With vacuum distillation With a 
bottom temperature not exceeding 100° C. being preferred. 
Distillation may equally take place With a thin ?lm evapo 
rator or by using a distillation column. If an anhydride is 
employed in the process according to the invention, it is 
preferable to remove the acid halide produced from the 
anhydride, preferably by distillation, it being particularly 
preferred according to the invention to remove the acid 
halide immediately after its formation. Further Workup takes 
place as detailed above. 

The invention is noW illustrated by means of the folloW 
ing examples. 

EXAMPLES 

Example 1 
Synthesis of diacetoxydi-tert-butoxysilane 

200 ml of hexane Were introduced into a four-neck ?ask 
With re?ux condenser, stirrer, dropping funnel and 
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8 
thermometer, and 82 g (1 mol) of sodium acetate Were made 
into a slurry therein. The slurry Was heated to 50° C., and 
stirred at high speed and 42.5 g (0.25 mol) of tetra 
chlorosilane Were added dropWise through the dropping 
funnel over the course of 15 minutes, during Which the 
temperature rose to 65° C. oWing to the heat of reaction. The 
reaction mixture Was then stirred at 65° to 67° C. for 1 hour 
and subsequently stirred Without further heating for 16 
hours, during Which the reaction mixture cooled to room 
temperature. It Was then heated to 65° C. again, 37 g (0.5 
mol) of tert-butanol Were added dropWise over the course of 
5 minutes, and subsequently the reaction mixture Was stirred 
at 50° C. for 3 hours. 

The reaction mixture at 50° C. Was ?ltered through a 
pressure ?lter funnel and the ?lter cake Was Washed With 200 
ml of n-hexane. The ?ltrate Was then concentrated in a rotary 

evaporator at 50° C. in vacuo. 

62 g (85%) of diacetoxydi-tert-butoxysilane Were 
obtained With a purity of 95 to 96% (according to gas 
chromatograrn). Distillation through a column at 56° C. and 
0.1 mbar afforded 57.2 g (78.5%) of diacetoxydi-tert 
butoxysilane With a purity of 97 to 98% according to gas 
chromatography. The 1H-NMR spectrum corresponded to 
the structure of diacetoxydi-tert-butoxysilane. 

Example 2 

Synthesis of diacetoxydi-tert-butoxysilane 
800 ml of hexane Were introduced into a four-neck ?ask 

With re?ux condenser, stirrer, dropping funnel and 
thermometer, and 345 g (4.2 mol) of sodium acetate Were 
dispersed therein. To this Were added dropWise, Without 
previous heating, 170 g (1 mol) of tetrachlorosilane over the 
course of 30 minutes, during Which the temperature of the 
reaction mixture rose to about 70° C. and the solvent 
re?uxed. The reaction mixture Was subsequently stirred at 
70° C. for 1 hour and then cooled to 50° C., 148 g (2 mol) 
of tert-butanol Were added over the course of 5 minutes 

While stirring and the mixture Was then stirred at 50° to 60° 
C. for 1.5 hours and subsequently ?ltered through a pressure 
?lter funnel. The ?lter cake Was Washed three times With 200 
ml of n-hexane at 50° C. each time, and the combined 
?ltrates Were concentrated using a rotary evaporator at 60° 
C. under one mbar. 

The yield of diacetoxydi-tert-butoxysilane Was 276.2 g 
(94.6%) With a purity, determined by gas chromatography, 
of more than 98%. 

Example 3 

Synthesis of diacetoxydialkoxysilanes With acetic anhydride 
221 g (1.3 mol) of SiCl4 are introduced into a ?ask Which 

is equipped With internal thermometer, dropping funnel, 
stirrer and distillation apparatus and, While stirring, 530 g 
(5.2 mol) of acetic anhydride and 4 g of acetic acid Were 
added. The mixture is then stirred at 45°—50° C. for 1 h and 
subsequently 404 g of acetyl chloride are distilled out (at 
50°—58° C.). Then 2.6 mol of the appropriate alcohol are in 
each case added to the residue. The mixture is then stirred at 
50° C. for 1 h and Worked up by vacuum distillation. The 
results are compiled in Table 1. 

The 1H- and 29Si-NMR spectra corresponded to the 
assumed structure. 
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TABLE 1 

10 

Diacetoxydialkoxysilanes 

Alcohol Boiling range 
No. employed Compound Yield [%] [°C./mbar] 

1 Ethanol (CH3COO)2Si(OCH2CH3)2 54 74—87/1.5 
32-37/0.4-0.7 

2 Isopropanol (CH3COO)2Si[OCH(CH3)2]2 56 41—45/O.5—2 
3 n-Butanol (CH3COO)2Si[O(CH2)3CH3]2 56 ca. 68/1 
4 t-Butanol (CH3COO)2Si[OC(CH3)3]2 82 68—70/O.5 

We claim: 8. Aprocess as claimed in claim 1, Wherein the compound 
1. Aprocess for preparing a silane of the formulaI 15 of the formula IV is used only after starting to use the 

1 _ 2 compound of the formula III or V. 

R'ISIR'" (I) 9. A process as claimed in claim 1, Wherein silicon 
tetrachloride is reacted With sodium acetate and subse 

Where quently With tert-butanol to give diacetoXydi-tert 
R1 is —O—Y, 20 butoXysilane in hexane at 40° to 60° C. 
n is an integer from 1 to 3, 10. A process as claimed in claim 1, Wherein silicon 

tetrachloride is reacted With acetic anhydride and subse 
0 quently With tert-butanol to give diacetoXydi-tert 
" butoXysilane at 40° to 60° C. 

_O_C_Z’ 25 HA process for preparing a silane of the formula I 

_ _ R1,,SiR2m (I) 
m is an integer from 1 to 3 and n+m=4, and 

Y and Z are each, independently of one another, unsub- Where 
stituted or mono- or polyhalo-substituted C1—C2O-alkyl, 30 R1 is _O_Y, 
C2—C20-alkenyl, C2—C2O-alkynyl and —(CH2)p—A, 
Where p is an integer from 0 to 6 and A, Which is 
unsubstituted or substituted by one or more C1—C6 
alkyls, is a 3- to ZO-membered hydrocarbon ring, 

Which comprises reacting a halosilicon compound of the 
formula II 

51X, (11) 

Where 

X is ?uorine, chlorine, bromine and iodine, With com 
pounds of the formula III and IV, or With an anhydride 
of the formula V and the compound of the formula IV 

MR2 (III) 

H — R1 (IV) 

(V) 

Where 
R1 and R2, and Z have the above meanings, 
M is a metal of main group one and tWo. 
2. Process as claimed in claim 1, Where Y and Z are each, 

independently of one another, C1—C2O-alkyl, C3—C2O 
cycloalkyl and C6—C14-aryl. 

3. A process as claimed in claim 1, Where Y is tert-butyl 
and Z is methyl. 

4. A process as claimed in claim 1, Wherein the reaction 
takes place as a one-pot process. 

5. A process as claimed in claim 1, Wherein the reaction 
takes place in an aprotic solvent. 

6. A process as claimed in claim 1, Wherein the reaction 
takes place at a temperature in the range from 10° to 100° 
C. 

7. A process as claimed in claim 1, Wherein M is a metal 
of main group I, preferably Na. 

35 
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65 

n is an integer from 1 to 3, 

0 
|| 

m is an integer from 1 to 3 and n+m=4, and 

Y and Z are each, independently of one another, unsub 
stituted or mono- or polyhalo-substituted C1 %20 
alkyl, C2—C2O-alkenyl, C2—C2O-alkynyl and —(CH2) 
P—A, Where p is an integer from 0 to 6 and A, Which 
is unsubstituted or substituted by one or more C1—C6 
alkyls, is a 3- to ZO-membered hydrocarbon ring, 

Which comprises reacting a halosilicon compound of the 
formula II 

siX4 (II) 

Where 
X is ?uorine, chlorine, bromine and iodine, With com 

pounds of the formula III and IV, or With an anhydride 
of the formula V and the compound of the formula IV 

MR2 (III) 

H — R1 (IV) 

(V) 

Where 
R1 and R2, and Z have the above meanings, 
M is a metal of main group one and tWo, Where 
Y is tert-butyl and Z is methyl. 
12. Aprocess as claimed in claim 11, Wherein the reaction 

takes place as a one-pot process. 
13. Aprocess as claimed in claim 11, Wherein the reaction 

takes place in an aprotic solvent. 
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14. Aprocess as claimed in claim 11, wherein the reaction 
takes place at a temperature in the range from 10° to 100° 
C. 

15. Aprocess as claimed in claim 11, Wherein M is a metal 
of main group I, preferably Na. 

16. A process as claimed in claim 11, Wherein the com 
pound of the formula IV is used only after starting to use the 
compound of the formula III or V. 

17. A process as claimed in claim 11, Wherein silicon 
tetrachloride is reacted With sodium acetate and subse 
quently With tert-butanol to give diacetoXydi-tert 
butoXysilane in heXane at 40° to 60° C. 

18. A process as claimed in claim 11, Wherein silicon 
tetrachloride is reacted With acetic anhydride and subse 
quently With tert-butanol to give diacetoXydi-tert 
butoXysilane at 40° to 60° C. 

19. A process for preparing a silane of the formula I 

n is an integer from 1 to 3, 

0 
|| 

—O—C—Z, 

m is an integer from 1 to 3 and n+m=4, and Y and Z are 
each, independently of one another, unsubstituted or 
mono- or polyhalo-substituted C1—C2O-alkyl, 

15 

25 

12 
C2—C2O-alkenyl, C2—C2O-alkynyl and —(CH2)p—A, 
Where p is an integer from 0 to 6 and A, Which is 
unsubstituted or substituted by one or more C1—C6 
alkyls, is a 3- to 20-membered hydrocarbon ring, 

Which comprises reacting a halosilicon compound of the 
formula II 

six4 (II) 

Where 

X is ?uorine, chlorine, bromine and iodine, With com 
pounds of the formula III and IV, or With an anhydride 
of the formula V and the compound of the formula IV 

MR2 (III) 

H — R1 (IV) 

(V) 

Where 

R1 and R2, and Z have the above meanings, 
M is a metal of main group one and tWo, Where 

Y is tert-butyl and Z is methyl the Wherein the reaction 
takes place as a one-pot process, Wherein the reaction 
takes place at a temperature in the range from 10° to 
100° C. 
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(57) ABSTRACT 

A process for preparing a silane of the formula I 

R1,,SiR2m (I) 

Where 

R1 is —O—Y, n is an integer from 1 to 3, R2 is 

O 

m is an integer from 1 to 3 and n+m=4, and Y and Z are each, 
independently of one another, unsubstituted or mono- or 
polyhalo-substituted C1—C2O-alkyl, C2—C2O-alkenyl, 
C2—C2O-alkynyl and —(CH2)p—A, Where p is an integer 
from 0 to 6 and A, Which is unsubstituted or substituted by 
one or more C1—C6-alkyls, is a 3- to 20-membered hydro 
carbon ring entails reacting a halosilicon compound of the 
formula II 

51X, (11) 

Where 

X is ?uorine, chlorine, bromine and iodine, With compounds 
of the formula III and IV, or With an anhydride of the 
formula V and the compound of the formula IV 

MR2 (111) 

H—R1 (1v) 

(V) 
o o 

Where R1 and R2, and Z have the above meanings, M is a 
metal of main group one and tWo. 
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